optical wavelength frltering operation in a gain-coupled (GC) distributed-feedback (DFB) semiconductor laser has experimentally investigated for the first time. As a result, we have obtained useful characteristics such as 0.02nm transmission bandwidth, 14dB discrimination, zero insertion loss, and -12dBm saturation power. 
Analysis
Transmission characteristics of DFB lasers biased below threshold can be calculated by making use of the coupled mode equations.6) Those for pure index coupling (IC), mixed gain and index coupling (GC+IC), and pure gain coupling (GC) have been calculated as shown in Fig. 1 of the transmission band for each laser in Fig. 1 was calculated and plotted in Fig. 2 Therefore, a compromise between them should be considered.
3. Experiment Figure 3 shows schematic drawing of the longitudinal cross section of the device used here. It has periodic GaAs laid over the active layer along the laser axis which works as an absorptive grating, thus producing net gain perturbation. The active layer consists of three GaAs quantum wells with 8nm width. Cavity length was 200pm, and the facets were left as cleaved. Threshold current was 1-7.2mA at 20"C.
Transmission wavelength fi ltering operation of this GC DFB laser was characterized by using an experimental setup shown in Fig. 4 . Variable wavelength light from a Ti-sapphire laser was injected from one facet of the GC DFB laser, and collected from the other facet via hemisphericalended single-mode fibers. Polarization of the incident light was adjusted to be TE. Figure 5 shows wavelength dependence of the transmission optical power at different bias levels. The incident power was fixed at -20dBm. Next, we measured transmission fiber-to-fiber gain at the peak wavelength as a function of input power when the laser is biased at 16.8mA. The result is illustrated in Fig. 6 ii ".4'
